Background: Dysmenorrhea constitutes one of the most frequent disorders in women of a fertile age. The objective of this research was to determine the effects of acupressure at Sanyinjiao (SP6) point and DiJi (SP8) point on pain severity of primary dysmenorrhea and the associated systemic symptoms. Materials and methods: In this crossover clinical trial, 50 females aged 18-30 years old who met the study criteria and were under the care of Sarpolezahab Health Center were selected. Subjects were randomly assigned to one of two groups and evaluated during three menstrual cycles. We evaluated pain severity using the McGill pain scale and associated systemic symptoms using a verbal multidimensional scoring system. Data acquired from 42 cases were analyzed using SPSS software, with a P value of ,0.05 considered significant. Results: The findings of our study indicate that the severity of dysmenorrhea pain diminishes significantly for up to 2 hours following treatment with acupressure at the SP6 and SP8 points (P , 0.001). Furthermore, the severity of associated systemic symptoms reduced significantly after acupressure at the SP6 and SP8 points, except for nausea and vomiting. Comparison of the severity of systemic symptoms with acupressure at the SP6 and SP8 points revealed no significant difference except for severity of fatigue, which was reduced significantly further with SP6 point compared to SP8 point (P = 0.004). Conclusion: Acupressure at the SP6 and SP8 points can reduce pain severity of dysmenorrhea for up to 2 hours after application, and these points may be used to alleviate the severity of systemic symptoms accompanying dysmenorrhea.
Introduction
Dysmenorrhea constitutes one of the most frequent fertility disorders, presenting as either primary or secondary. The former is defined as painful menstruation without pelvic pathology, which usually develops 1 or 2 years after menarche. It afflicts young women but may persist in females as old as 40 years of age. 1 Dysmenorrhea affects almost half of all women, with symptoms becoming so severe in 10% of them as to disrupt their routine activities. 2 Although primary dysmenorrhea is not fatal and causes no organ failure, it may affect the patient's life and result in disability and inefficiency. 3 Complications of dysmenorrhea include disruption of routine activities; absence from school or workplace; medication use; physical and mental disorders; and social, economic, or familial problems. 4 In the USA, an annual loss of 600 million hours and US$2 billion is attributable to dysmenorrhea. 5 Moreover, dysmenorrhea influences young girls' opinion of femininity and even the method of childbirth chosen. Generally, treatment options for dysmenorrhea include both medical and non-medical options. Nonsteroidal anti-inflammatory drugs and oral contraceptive pills are the most common pharmacologic treatments for primary dysmenorrhea; 1, 7 however, despite the fact that these medications may provide immediate pain relief, their use entails possible adverse reactions, drug dependence, and unnecessary medical expenses. 8 Nonmedical options include bed rest, exercise, heating, and herbal medicines. 9 One therapeutic option for dysmenorrhea is using traditional Chinese medicine, such as acupuncture, which has been used to treat acute and chronic pains including dysmenorrheal. 5 Some researchers have suggested that manipulating the small myelinated peripheral nerve fibers in muscles with needles dispatches signals to spinal cord, midbrain, and the pituitary axis, resulting in release of substances such as enkephalin, dynorphin, serotonin, norepinephrine, and beta-endorphines, among others, into the bloodstream and cerebrospinal fluid, thus alleviating pain. 10 Acupressure is an alternative form of acupuncture in which physical pressure is applied to the same energy points and channels that are used in acupuncture. 5 Traditional Chinese philosophy holds that certain channels in the human body (called Qi) regulate the flow of energy and it is the unbalanced flow of Qi that results in disease. Acupuncture is believed to open the channels and balance energy, thus restoring health to the body. 10 The Sanyinjiao (SP6) point is one of many points used in acupressure, particularly for gynecologic, genitourinary, and digestive disorders, as well as dystocia and alleviating labor pain. 10, 11 It is located on the medial aspect of the calf, three cuns (the breadth of patient's thumb) above the medial malleolus posterior to the border of tibia, on the spleen meridian. 10 The DiJi (SP8) point is another point used in acupressure as emergency point of pain relief, particularly for abdominal pain, bloating, diarrhea, dysuria, dysmenorrhea, and irregular menses. 12 It is among the best points for treating any type of dysmenorrhea and is probably the optimal point for dysmenorrhea caused by stasis. It is located on the line joining the malleolus to the Sanyinjiao (SP6) point, on the medial-lateral aspect of the calf, below the inferior margin of tibia and gastrocnemius, three cuns below the SP9 point on the spleen meridian. 13 Previous studies have indicated that acupressure at the SP6 point may be considered as a noninvasive method for alleviating primary dysmenorrhea, with its effects persisting as long as 2 hours after treatment. 8, 14 Considering that, as far as the authors are aware, no study has yet been conducted to assess acupressure at SP8 point for alleviating dysmenorrhea, despite the fact that acupuncture textbooks present it as effective for reducing menstrual pain, 12, 13 and that insufficient studies have been conducted to compare the effects of acupressure at different points on primary dysmenorrhea, we undertook the present study to compare the possible differences in effects of acupressure at the SP6 and SP8 points on primary dysmenorrhea.
Methods Participants
This study was a crossover clinical trial. Health care personnel invited females aged 18-30 years old who were under the care of the Sarpolezahab Health Center to attend a meeting at the center. Once the objectives of the study were explained to them, 150 females who suffered from dysmenorrhea and wished to participate in the study were evaluated. According to our inclusion criteria, participants: were single females with a minimum education level of high school diploma, who suffered from primary dysmenorrhea with a severity of moderate to severe (as determined by McGill scale); had regular menses with periods of 21-35 days; had not been diagnosed for documented chronic disease; did not mention symptoms such as itching, burning or abnormal discharge; did not have a history of pelvic inflammatory disease, myoma and tumors, pelvic infection, or ovarian cyst; and had not used, in the 6 months prior to the study, an oral contraception pill, an intrauterine device, or any particular medicine. In addition, participants did not smoke and did not mention having experienced a stressful event, such as parental separation or death of a first-degree relative, in the last 6 months.
We used power analysis to determine the sample size. Extrapolating for a medium size effect of 0.50, a minimum sample of 42 subjects was needed to achieve a power of 0.80 with an alpha of 0.05. However, taking into account the possible 20% sample loss, a total of 50 samples were selected. Therefore, 50 participants who met the inclusion criteria and provided informed consent were randomized using a computer-based randomization program procedure to randomly assign 25 individuals to either group A or B. Ultimately, from each group, four patients were excluded due to Ramadan fasting, loss to follow-up, marriage, or development of severe vaginal discharge. In the final sample, there were 21 participants in each group who were evaluated for three menstrual cycles ( Figure 1 ).
Procedures
After allocation of participants to each group (A or B), subjects were taught acupressure techniques by a researcher.
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Participants were instructed on the correct methods of locating either the SP6 or SP8 point and applying pressure; thus, as soon as pain started, each participant was instructed to press the specified point with her thumb in a clockwise circular fashion for 5 minutes, then press the point on the other foot for 5 minutes, this time in a counterclockwise fashion, and then repeat the whole procedure to yield a total period of 20 minutes; two periods of 5 minutes spent on each foot. After applying acupressure, participants were allowed to use any additional conventional treatments as needed. The procedures were applied once per day during first 3 days of the menstruation period. The instruction took place at the site of the health care center and continued until the researcher was convinced of the learner's correct location and manipulation of the points. Accuracy of SP6-and SP8-point identification was validated with researcher who was taught by specialist in acupressure for more than six sessions over a period of 1 month.
Participants completed standardized questionnaires that included items on sociodemographic characteristics and information regarding severity of dysmenorrhea, systemic symptoms, and other issues related to menses at baseline and through the first 3 days of the first menstrual cycle (average duration of menstrual pain) and for two consecutive cycles. The main outcome parameter was average pain intensity, which was measured on a numeric rating McGill scale 15 ranging from 0 to 10. The proper method of using the McGill scale was explained to the participants by the researcher. On this scale, a score of 1-3 indicates mild pain, 4-7 moderate pain, and 8-10 severe pain. The participants completed the part pertaining to the McGill pain scale before therapy, immediately after therapy and then 
They also completed the part pertaining to verbal multidimensional system for evaluation of systemic symptoms before therapy and 2 hours after applying acupressure. The verbal multidimensional scoring system for evaluation of systemic symptoms is graded from 0 to 3: 0 (no symptoms); 1 (symptoms exist only mildly and do not interfere with routine activities); 2 (symptoms exist moderately and interfere with routine activities but are not debilitating); and 3 (symptoms exist severely and are completely debilitating). Through 3 months of follow-up, on first menstrual cycle as an initial assessment, information about severity of dysmenorrheal and systemic symptoms was obtained from both groups. On the second menstrual cycle, group A applied acupressure at SP6 and group B at SP8 point. On the third menstrual cycle, group A applied acupressure at SP8 and group B at SP6 point. Data was obtained by questionnaire (in Farsi [Persian] ) and their validity and reliability were determined by content validity and test re-test, respectively. The participants were asked to complete the questionnaires once per day. All questionnaires were gathered by the researcher at end of each month.
Data analysis
Data were analyzed by Wilcoxon as a nonparametric test to compare two paired groups. The severity of pain and symptoms through variety of time and cycle were also compared by Friedman test. The accepted level of significance for all other analyses was P , 0.05. Data analyses were carried out using SPSS (v 16; IBM Corp, Endicott, NY).
Results
The findings in this study indicate that 73.3% of participants were aged between 18 and 22 years, their mean age was 21.14 (±2.88) years, 71.4% had high school diploma, and 28.6% had university education. Of the participants, 2.4% had mild, 59.5% moderate, and 38.1% severe menstruation periods. There was no significant difference between the two groups regarding menstruation period severity, age, and education.
As Table 1 demonstrates, mean (standard deviation [SD]) pain severity in the group using the SP6 point was 6.56 (±1.05) prior to acupressure, which diminished to 5.69 (±1.14) immediately after acupressure, 5.20 (±1.25) 30 minutes after acupressure, 4.20 (±1.41) 1 hour after acupressure, and 2.89 (±1.36) 2 hours after acupressure. In addition, mean (SD) pain severity in the group using the SP8 point was 6.84 (±1.09) prior to acupressure, which diminished to 4.47 (±0.99) immediately after acupressure, 4.08 (±1.01) 30 minutes after acupressure, 3.17 (±0.96) 1 hour after acupressure, and 2.03 (±0.94) 2 hours later. The reductions in pain severity were significant for all intervals and at both SP6 and SP8 points (P , 0.001).
Comparison of the acupressure applied at SP6 and SP8 points revealed that, for all intervals, acupressure at the SP8 point reduced pain severity significantly more than the SP6 point (P , 0.001).
Mean severity of systemic symptoms of participants before and after acupressure at the SP6 and SP8 points is shown in Table 2 . The severity of seven systemic symptoms accompanying dysmenorrhea diminished significantly after application of acupressure at the SP6 point. Similarly, the severity of all these symptoms, except nausea, diminished significantly with acupressure at the SP8 point. Comparing the severity of systemic symptoms between acupressure at the SP6 and SP8 points revealed no significant difference, except for fatigue, which was alleviated significantly more with SP6 than SP8 (P = 0.004).
Discussion
In the present study, we divided 50 patients randomly into two groups. During the first cycle, we determined the severity of dysmenorrhea for each group prior to intervention. During the next two cycles, each group experienced, alternatively, acupressure once at SP6 point and once at SP8 point. Since in this type of clinical trial (crossover trial) each group is once the intervention group and once the control group, the confounding factors are almost completely under control. Therefore, the crossover clinical trial is a powerful clinical study. Our 14, [16] [17] [18] [19] In a study similar to the present study, Jun et al demonstrated the effects of SP6 acupressure on dysmenorrheal pain in women by series of measurement time points (ie, immediately, 1, 2, and 3 hours post-treatment) and by blinding the participants to the treatment. 8 In contrast, our study was not blinded. Moreover, in this study the severity of dysmenorrhea was determined within 2 hours after applying acupressure. In Jun et al's study, there was a significant difference in severity of dysmenorrhea between the two groups of intervention (acupressure at the SP6 point) and control (placing the thumb on the SP6 point slowly with no pressure) immediately after and for up to 2 hours after applying acupressure, but no difference was observed between the two groups at 3 hours after applying acupressure. 8 Wong et al reported that acupressure has a long-term and accumulative effect in relieving primary dysmenorrhea. 17 They showed that SP6 acupressure has an immediate painrelieving effect and a significant pain reduction in the third month. However, our study failed to show that SP6 acupressure had effectiveness over a long time period because the two groups received acupressure at the SP6 point for one cycle and the SP8 point for one cycle. Also, the effects reported in our study were similar to findings in previous literature where there was a statistically significant reduction in the intensity of pain and anxiety of dysmenorrhea when acupressure at the SP6 point was applied.
14 However, in our study, anxiety of dysmenorrhea was not determined. As for acupressure at the SP8 point, we were unable to find a similar study that has evaluated its effects on dysmenorrhea.
The findings of this study indicate the possible physiological mechanism of acupressure, such as decreasing pain through activation of an endogenous opioid system and release of specific neuropeptides 20 and restoring health to body through balance of energy. 10, 21 Another result of this study is the more efficacious pain relief experienced with the SP8 point compared with the SP6 for different intervals. The SP8 point is considered the emergency point for pain relief; it constitutes one of the best points for treating dysmenorrhea of any type and is probably the optimal point for treating dysmenorrhea caused by stasis. 12, 13 This study also corroborates the better efficacy of this point for relieving menstrual pain; however, further studies are required to allow for a more confident conclusion.
Furthermore, our findings indicate that systemic symptoms accompanying dysmenorrhea diminish significantly with acupressure at both points -except for nausea at the SP8 point. The SP6 and SP8 points did not differ significantly in their efficiency for reducing these systemic symptoms, except in the case of fatigue, which diminished further with the SP8 point compared with the SP6. Previous studies also report the ability of acupressure to alleviate systemic symptoms. 5, 14, 22 Smith et al conducted a study in 2011 and concluded that acupressure and acupuncture are more efficient in relieving systemic symptoms compared with medical therapy and traditional Chinese herbal medicines.
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Conclusion
Considering the findings of the present study, it appears that acupressure at the SP6 and SP8 points alleviates menstrual pain. The resting period was 2 hours after application and was more pronounced with the SP8 point compared with the SP6. Therefore, the SP8 point can be considered an emergency point for relieving primary dysmenorrhea. Moreover, acupressure reduces the severity of systemic symptoms of dysmenorrhea. Given these effects of acupressure, it may be used as a convenient self-care method for different patients, free of cost and complications. To the authors' knowledge, this is the first controlled study to provide evidence that acupressure at the SP8 point may be effective for the treatment of primary dysmenorrhea. Therefore, we recommend the conduct of further studies using acupressure at the SP8 point for different periods and cycles and on larger populations.
Study limitations
Due to the type of study this was and the self-administration of acupressure by the participants, neither providers nor participants were blinded to treatment. Therefore, unblinding bias cannot be ruled out. Some common limitations of the crossover trial design such as carry-over (previous treatment) and order effects may affect studies of this kind. Carryover effect is unlikely to apply in this study because of the 1-month interval between treatment of the two groups, but it is possible that the order in which the SP6 or SP8 points were used as treatment affected the outcomes in this study. The attrition rate was not excessive (16.7%), but attrition bias could accrue; however, the characteristics of those participants who dropped out were similar to those who completed the follow-up.
